This series presents research findings based either directly on data from the German Socio-Economic Panel study (SOEP) or using SOEP data as part of an internationally comparable data set (e.g. CNEF, ECHP, LIS, LWS, CHER/PACO). SOEP is a truly multidisciplinary household panel study covering a wide range of social and behavioral sciences: economics, sociology, psychology, survey methodology, econometrics and applied statistics, educational science, political science, public health, behavioral genetics, demography, geography, and sport science.
Introduction
Many developed countries-especially European countries-have experienced a sharp decline in fertility over the last few decades, leading to a fertility rate below the reproduction level. In addition, most of these countries are characterized by aging populations and will be or already are confronted with a demographic development challenging their labor markets, welfare systems, and political institutions in several respects.
Fertility is affected by many factors ranging from the costs of having children (e.g. Mörk et al., 2013; Brewer et al., 2010; Milligan, 2005) to family friendly labor market policies (Kalwij 2010) . Several scholars devote their research to the question of whether (higher) education influences fertility (e.g. Goldin and Katz, 2000; Davis, 2011) . Jensen (2012) points to the role of labor market opportunities itself in affecting marriage and fertility decisions. Similarly, Del Bono et al. (2012) show that job displacement negatively affects the probability of having a child. Moreover, economic models explaining individual fertility decisions have recently been widened to account for factors beyond the classical investment and opportunity cost framework (see for example Becker and Lewis, 1973 ) such as neighborhood effects or income inequality (Kearney and Levine, 2014) . For example, Li and Zhang (2009) study the external effect of household childbearing on the demand for children. Their findings suggest that the probability of a household having a second child decreases if the proportion of neighboring households with two children decreases. Likewise, Fernández and Fogli (2006) demonstrate that women's own personal experience and their culture -proxied by the total fertility rate in the parents' country of origin -play a role in influencing their fertility.
In this paper, we contribute to the literature exploring the impact of environmental factors determining individual fertility decisions beyond the opportunity cost framework. In particular, we focus on reference group effects resulting from the exposure to role models and lifestyles transmitted via television, shaping individuals attitudes, preferences, and beliefs. For this undertaking, we take advantage of a unique natural experiment that took place in Germany after WWII. For topographical reasons, Western TV programs and their specific content regarding family role models and material aspirations could not be received in certain parts of East Germany. This quasi-experimental setup allows the identification of a causal relationship between TV exposure and fertility behavior in a developed country. We underpin our results by applying three different data sets on different levels of aggregation, namely the Statistical yearbooks of the GDR, data collected by the Central Institute of Youth Research, and the German Socio Economic Panel (SOEP) .
The importance of TV for family role models and fertility behavior has largely been ignored in economic studies on the determinants of fertility although several papers in other fields show that television exposure affects attitudes and behavior, which might be relevant to fertility decisions as well. For example, Morgan and Rothschild (1983) analyze the effect of watching TV on gender role stereotypes. Holbert, Shah, and Kwak (2003) deal with opinions concerning women's rights stemming from prime time TV consumption, Becker (2004) analyzes the effects of television on adolescent girls' identity and body image, and Chong and La Ferrara (2009) explore the effect of geographical television expansion on divorce rates in Brazil. Recently, the impact of television exposure on fertility has attracted economists' attention. La Ferrara, Chong, and Duryea (2012) and Jensen and Oster (2009) suggest that television might play a central role in determining family structure, women's status, and fertility. As identification strategy La Ferrara, Chong, and Duryea (2012) make use of the different timing of entry of the main soap opera producer in Brazil. Similarly, Jensen and Oster (2009) exploit the introduction of cable television in India.
No evidence, however, exists on the impact of TV consumption on fertility in the developed world, in an environment where most development related policies affecting fertility , such as universal access to health and child care, electrification, and female labor market participation, have been in place for a long time.
We advance the existing literature in several ways. First, we provide additional evidence for the relationship between TV consumption and fertility. Second, we employ information on TV exposure at the individual level. That is, we rely on individual data on the actual frequency of watching TV while most seminal economic studies on this subject have had no information on individual TV consumption. Jensen and Oster (2009) , for example, measure cable access in India at the village level. Similarly, La Ferrara, Chong, and Duryea (2012) and Chong and Ferrara (2009) use information on whether an area is covered by the signal of Rede Globo, the main soap opera producer in Brazil. Finally, we are the first showing a TV effect on fertility for a developed country, namely the German Democratic Republic (GDR).
The GDR was one of the world's biggest economies during the period under consideration, where-in comparison to industrializing or developing countries-the demographic transition was completed. 1 Within the GDR it is plausible to assume that variation in TV access is independent of several other determinants affecting fertility preferences. For example, infrastructure, female labor market participation, health care, income distribution, and the use of contraceptives had been well developed and homogeneous throughout the GDR. Therefore, our setting allows us to rule out that the introduction of TV is associated with other political, social, institutional, or economic changes that likely impact on fertility preferences (see Potter et al., 2002) .
Our empirical identification strategy is close to a laboratory experiment: due to topographical variation assignment to treatment-in our case Western TV consumption-was random. This implies that differences in fertility behavior can be assigned to differences in the reception of 1 According to Heston, Summers, Aten (2009) , based on GDP at current prices, the GDR was among the 20 largest countries in the world.
Western TV programs. Our empirical results strongly suggest that fertility behavior is affected by lifestyles preferences and images presented on TV.
The rest of the paper is divided into five sections. In section 2, we provide some background on television in the divided Germany and describe the TV content broadcast on both sides of the Iron Curtain. Next, we discuss econometric issues and elaborate upon the natural experiment that permits the strengthening of the causal interpretation of our results. In Section 4 we discuss the main data employed. Estimation results and a number of robustness checks are presented in Section 5; we conclude in Section 6.
Television in the Divided Germany
In this section we start with the description of how television evolved in both parts of Germany after WWII. Afterwards, we discuss the empirical implementation of our hypothesis and demonstrate the validity of the underlying identifying assumptions.
Following WWII, Germany was divided into two countries. TV broadcasting developed differently on the two sides of the Iron Curtain that divided this formerly homogenous country. In West Germany, the United States, the United Kingdom, and France were instrumental in founding a BBC-like public broadcasting system; East Germany established its own TV stations based on the Soviet model.
In the GDR, state-controlled TV was employed for the purpose of indoctrination. 2 In an economy of shortage, the communist regime promoted full employment of both men and women. To increase population size and, hence, the labor force, a two-to three-child policy was instituted. 3 The policy was supported by investment in child care, financial support for families, housing subsidies, and promotion of the ideal family as consisting of many children 2 Actually, it was not the state, but the leading communist party SED, that controlled TV programming. 3 East German's constitution viewed marriage and family as the foundation of society. In 1966, an official family code became effective in which it was stated that the aim of marriage was to have children ( §9 FGD). and employed and married women. Several studies (Pfau et al., 2010; Trültzsch, 2009) analyze how this family model was promoted on GDR television. For example, in an analysis of family series of the 1980s Trültzsch (2009) finds that all female characters are employed and bear the double burden of family and job. As in real life, employment is much valued by all. Leisure time is depicted as a scarce good. In addition to employment, family, including parenting, plays an important role. TV families have a high number of children (about four) and this is depicted in a positive light. Showing problems with the work-life balance is taboo.
In TV series aired prior to the 1980s, the ideal GDR family-characterized by a large number of children-was even more evident (Pfau et al., 2010) .
West German TV, which was not influenced by the state, aired completely different subject matters, information, and programs than those seen on East German TV. Western TV programs provided a view of a much wealthier and prettier world, and in the matter of family and gender stereotypes, the contrast between the two types of TV programming was severe and diametrically opposed. For example, an analysis of West German TV programs showed that children played a small part in the West German television world; less than 8 percent of the female characters had children (Weiderer, 1994) . Even in family series, more than half of all main characters had no children (Weiderer and Faltenbacher, 1994) . Similar results are found in Küchenhoff (1975) 15 years earlier. During the 1970s, most families on TV were depicted in a negative light, and seemed especially prone to quarreling. Several studies on Western TV shows aired during the period under consideration find that most women on TV were unmarried, young, appealing, and did not work; married women were depicted as maternalistic and as lacking sex appeal (Küchenhoff, 1975; Weiderer, 1994; and Weiderer and Faltenbacher, 1994) . The labor participation rate among female characters never exceeded 50 percent; among married women, employment was less than 20 percent. At the same time, housework did not seem relevant and only very few women were shown engaged in household activities. In the GDR, access to the state-controlled broadcasting service was ubiquitous. However, if possible, most GDR citizens watched Western TV. 4 West Germany broadcasted to the East with the aims of providing uncensored information, generating pro-Western sentiment, and undermining public support for communism. To maximize availability of West German TV in 4 According to Wolle (1998, p. 71) , each night East Germans "collectively emigrated" to West Germany in front of their TV sets.
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East Germany, several West German television broadcasting transmitters were placed next to the East German border. What makes the situation described above a natural experiment for our undertaking is the fact that due to topographical variation, not all areas in the GDR were reached by Western broadcasting. Figure 1 shows the signal coverage of West German TV in the GDR, and illustrates that distance from the broadcasting towers located near the inner German border and West Berlin determines signal strength. Note, specifically, that the region around Dresden in the southern part of the GDR is a dead spot for Western TV. In the Northeast there is a second area without access to the West German TV signal; unfortunately, this area does not overlap with administrative region borders of the GDR, making it impossible to assign individuals to this particular area. 5
In summary, we argue that Western TV promoted lifestyles in which having children is of little importance. Furthermore, West German television contributed to spread images of consumption-orientated lifestyles, which also increased material aspirations (Hyll and Schneider 2013) . Bursztyn and Cantoni (forthcoming) also show that exposure to Western broadcasts affected the composition of consumption, biasing choices in favor of categories of goods with high intensity of pre-reunification advertisement. This is likely to have had a depressing effect on fertility levels (Becker, 1960) . Given the impact of TV exposure on preferences, attitudes, and beliefs (Gerbner et al., 2002 or Shrum, Burroughs and Rindfleisch, 2005) , we assume that the "transportation" of new values and ideas from West Germany altered priorities and fertility preferences in East Germany. Thus, we hypothesize that consumption of Western TV affects fertility behavior. We take advantage of the Cold War natural experiment previously described to identify the effect of Western TV on fertility. Kern and Hainmueller (2009) and Hyll and Schneider (2013) use the same natural experiment to study the consequences of West German television on public support for the East German communist regime and on material aspirations, respectively.
Empirical Strategy
This part of the paper is organized in three subsections. First we describe the econometric techniques employed and second we thoroughly discuss the implicit identifying assumptions that render our empirical setup a natural experiment. Finally we present the data set on which our main results are based on.
Econometrical Specification
Our goal is to assess how lifestyles promoted by Western TV influence fertility behavior.
Hence, the regression equation of interest for
where i y is the observed number of children explained by Western TV consumption, * i TV , and other individual and household characteristics i X . γ and β denote parameters and i u is an i.i.d. error term. According to our hypothesis, we expect γ to have a negative sign.
Unobservable variables, however, might influence both TV and fertility behavior. For example, a preference for materialistic consumption goods could affect the observed number of children as well as the tendency to watch Western TV. Furthermore, individuals with a preference for a small number of children might be more inclined to watch Western TV. In these cases, an endogeneity problem arises.
We overcome this problem by taking an IV approach that exploits the natural variation in West German television exposure in East Germany. Western TV consumption, i TV , is measured in ordinal units, ranging from never watching Western TV to daily consumption.
That is, we observe
(2)
In a first step, we estimate the following ordered probit model using maximum likelihood,
where D is a dummy variable indicating that an individual resides in the Dresden region. i X is set of exogenous control variables, η and τ denote the associated parameters, and i ε is an i.i.d. error term.
In the second step, we insert the reduced-form prediction of Western TV consumption from Equation (3) into Equation (1). Now, the parameter of interest γ in Equation (1) is identified by the Dresden region dummy.
To estimate Equation (1) we employ different econometric models so as to prove the robustness of our results with respect to different measures of fertility and the associated distributional assumptions. First, we estimate a probit model explaining the likelihood of having children given the set of control variables. Second, we assume a latent fertility preference and estimate an ordered probit model. Both models are estimated FIML assuming a bivariate normal distribution. Finally, we employ a poisson model to estimate the probability of having a certain number of children. 6 In this case, we perform a LIML two-step maximum likelihood approach and correct the resulting variance using a bootstrap procedure 6 In this case, Equation (1) (for a discussion of sequential two-step m-estimation procedures see Cameron and Trivedi 2005) .
Identifying Assumptions
Our empirical identification strategy crucially relies on the assumption that simply living in the region around Dresden does not explain fertility behavior (beyond the mere effect of Western TV consumption). That is, the residual of Equation (1) In a similar vein Kern and Hainmüller (2009) and Hyll and Schneider (2013) demonstrate that economic, political, and social conditions in the Dresden region did not systematically differ from conditions in the other regions of East Germany.
the prohibition placed on watching of Western TV was eased, implying that Western TV became unofficially tolerated.
As can be seen in Figure 2 , particularly the share of children in childcare, the female employment rate, the housing stock, and the number of beds in hospitals had been very homogeneous throughout the GDR and even converged during the period of consideration.
While the number of marriages was almost identical in 1972 some drifts become apparent till 1987. Furthermore, residential mobility was extremely low throughout the GDR. Due to central planning, there was no conventional labor market and hence no labor mobility. Also, a shortage of housing further eliminated spatial sorting. On average, only about 0.7 percent of the population moved across region borders per year. Therefore, we can rule out that systematical migration from or to the region around Dresden occurred and that spatial sorting affects our results.
We test our assumption of homogeneous living conditions among GDR regions using a nonparametric estimator (alpha = 0.1) for the 0.25 and the 0.75 quartiles of the unknown distribution. 8 We find that the region around Dresden never falls below or above the 0.25 or 0.75 quartiles, respectively. This statistically underpins our reasoning outlined above.
Regarding the variables depicted in Figure 2 the Dresden region was very similar to other East German regions. In line with the findings of Kern and Hainmueller (2009) and Hyll and Schneider (2013) this reflects the doctrine of democratic centralism aiming for a conformist society. 8 This test solely relies on the assumption of an ordered statistic and does not presume any particular distribution function. For further details on non-parametric tests see Büning and Trenkler (1994) . 
Data
Our main data set was conducted between the end of 1988 and the beginning of 1989. At that time, GDR was a stable communist country and no one expected its termination. We use formerly classified data collected by the Central Institute for Youth Research (the Zentralinstitut für Jugendforschung). 9 The Central Institute produced many critical studies that were never allowed to be published. To ensure respondents' anonymity, questionnaires were conducted in group settings, were unmarked, and were collected in sealed urns. Such a procedure makes the data set credible even for the politically sensitive questions analyzed by Kern and Hainmueller (2009) . For detailed description of the data-gathering process and the Central Institute, see Kern and Hainmueller (2009) . Furthermore, we discuss this issue in more detail in section 4.2 of this paper and provide strong empirical evidence for the robustness of our results and the credibility of the data set used for our empirical analysis. Our data set consists of 1,680 women, aged 15 to 50. The mean age in our sample is 23.4 years and covers exactly the age cohorts relevant for our undertaking. 11 We measure fertility behavior with the observed number of children. Individual consumption of Western TV is captured by answers to the question: "How often do you watch Western TV?" The possible responses were: "daily, several times a week, once a week, less often, never."
As mentioned above, in contrast to previous studies, we use actual TV consumption to explain fertility behavior instead of mere access to TV signals and, hence, are able to instrument individual consumption behavior with exogenous topographical signal reception conditions.
11
According to the statistical yearbook of the GDR 1990, more than 99% of all children were born to mothers aged 15 to 50. The average age of women who gave birth to a child in 1989 was about 24, which is approximately the average age in our sample.
We assume that reported individual TV consumption is a suitable proxy for long-term individual TV consumption behavior. Given the very low geographical mobility in East Germany and the ubiquitous availability of TV sets, this is a reasonable assumption. 12
In our data set respondents reside in one of eight regions, one of which, the region around Dresden, was not exposed to West German TV (see Figure 1 ) and, hence, constitutes the control group of our natural experiment; 398 women are from the Dresden region where only a very weak signal could be received, and only in fringe areas bordering other regions. Table   1 gives the summary statistics for the number of children and the frequency of watching Western TV for both groups. As expected, we find the share of respondents having less than two children to be higher in the treatment group while the opposite holds for the control group. The lower part of Table 1 shows that, as discussed above, due to topographical reasons the frequency of watching TV is much smaller within the control group than in the treatment group. In the Dresden region, about 5.09 percent of respondents watched West German TV daily, compared to 60.89 percent of respondents living in other regions. Consequently,
watching Western TV and a dummy variable indicating residence in the Dresden region are strongly and negatively correlated at -0.76, significant with a p-value of 0.0000. Table 2 provides summary statistics for the set of control variables used in our empirical analysis. We account for age, income, religion, marital status, partnership status, living in a rural or urban area, number of school years, whether a woman has graduated from school, and whether a woman is still in university or vocational training. 
Results and Robustness Tests
In this section we present the results of our analysis. Subsequently, we provide several robustness tests.
Results
The parameter estimates of Equation (1) are presented in the upper part of Table 3 . As mentioned above, we identify TV consumption using the Dresden region dummy. The estimated parameters for this dummy in the first-stage reduced-form estimation, Equation (3), are given in the lower part of Notes: Significance levels: * p<0.10; ** p<0.05; *** p<0.01. The exogenous controls in the first-stage reducedform estimation are the same as in the second stage.
The first column of Table 3 sets out the results of the dichotomous IV probit estimates. In line with our hypothesis, even the likelihood of having children at all is negatively affected by TV consumption, as evidenced by the p-value of 0.054. We find the same effect of TV consumption in the IV ordered probit and the IV poisson models, which, in addition, account for the number of children. The resulting parameter estimates for both models are negative and significant at the 1 percent level, with p-values of 0.002 and 0.004, respectively. Hence, the negative effect of TV consumption is robust with respect to the different model specifications employed in our study. Furthermore, our results show that age, income, partnership, and marital status have the expected effects in all estimated models.
Robustness Tests
Although the natural experiment described above supports a causal interpretation of our results, in this subsection we address several concerns, which might potentially weaken our conclusion, and employ additional data sets to demonstrate the robustness of our results. First, we discuss potential sample selection effects due to varying urbanization levels and unobserved differences regarding the impact of pronatalist social policies in rural and urban areas. Second, we additionally employ individual cross section data from the SOEP. Finally, we introduce aggregate level data from the statistical yearbook of the GDR. In this setting, the loss of individual level information on TV consumption and fertility is to some extent compensated by the panel nature of the data set. Repeated observations of fertility outcomes on the district level permit difference-in-difference estimation and taking unobserved time aspects and district fixed effects into account.
Sample Effects
Population density and the level of urbanization were important determinants of fertility levels in developed societies in the 20th century. The urbanization rate and population density of Dresden was above the GDR average. That is, respondents of the control group (living in the Dresden region) were less likely to live in small villages and more likely to live in big towns (see Table 2 ). Although this fact should generally decrease fertility levels in Dresden thereby leading to underestimated TV-effects in our empirical framework, one might argue, on the contrary, that one of the central elements of the GDR family policy reforms was to increase access to child care. Based on theoretical arguments one could expect that such policies particularly support women with modern values who want to reconcile work and family. Also in the GDR times, these women might have tended to be concentrated in cities.
Therefore, we next restrict our analysis to larger cities in order to show that our results remain robust for potential selection bias concerning women living in Dresden. Notes: Significance levels: * p<0.10; ** p<0.05; *** p<0.01. The exogenous controls in the first-stage reducedform estimation are the same as in the second stage. The Sample is restricted to people living in cities with at least 100,000 inhabitants. Table 4 presents results for our estimates where we have restricted our sample to people who live in cities with at least 100,000 inhabitants. As can be seen in Table 4 , no matter which econometric model we estimate the parameter capturing the impact of watching West-German TV remains highly significant and negative. 13
Reduced form SOEP estimates
In this subsection of the paper we prove the robustness of our results with respect to the data set employed. Therefore, we double check our results using the German Socio-Economic 13 Furthermore, we re-estimated all models using broader definitions of urban containing respondents living in cities with at least 10,000, 20,000, and 50,000 inhabitants. The results always remain negative and strongly significant and are available upon request.
Panel (the SOEP), a representative household survey providing detailed information on many socioeconomic characteristics relevant for our undertaking. 14 In June 1990, immediately after the collapse of the communist regime, the first SOEP survey was carried out in East Germany, the formerly communist part of Germany, where the natural experiment studied in this paper took place. 15 We take advantage of this very first wave of the SOEP that provides detailed information on the socio-economic determinants in the former GDR. Since the data set, however, contains no information about TV consumption ( From November 1989 onwards East Germans were allowed to move freely within the GDR and across borders. This fact, however, does not affect the results of our robustness check as long as outmigration towards the western part of Germany was driven by the same labor market related factors and not specific for the region around Dresden. 16 Our results are very robust with respect to different age restrictions on the sample. We re-estimated all models for women aged 15-65 and with no upper age limit. The results remained unchanged. 17 This exactly mirrors the share of the population living in the administrative region around Dresden.
According to the Statistical Yearbooks of the GDR, about 10.5% of the population lived in this administrative area. The reduced form parameter estimates are presented in Table 6 . Again, we estimate different model specifications and find a negative and statistically significant effect of the TV effect dummy variable associated with the Dresden region. These results provide additional evidence that the structural estimates discussed in the previous section are robust and that the underlying data gathering process did not affect the results of our main regression presented in section 4.1.
Aggregate level data
As described above, the major contribution of our paper to the existing literature is that we provide empirical evidence at the individual level on the impact of watching West-German TV on fertility behavior, thereby identifying the direct causal effect of watching West-German TV. We next address the concern that long term trends in different regions affect our results. The fact that respondents living in the Dresden region had no access to West-German TV might coincidentally be correlated with unobserved long term trends. Table 8 gives the parameter estimates of the reduced form difference-in-difference estimator at the district level as previously discussed in this section. From model 1 on the left to model 5 on the right part of Although DIVORCES in our model acts as a proxy for social norms and the legal framework with regards to marriages and, for example, legal custody of the children, it could be argued that this variable actually reflects the individual decision to separate and, hence, might be endogenous while all other control variables such as flats built and child care places are more or less outcomes of the central planning process in a communist regime and, therefore, exogenous. That is why we re-estimate all models presented in Table 8 using only undoubtedly exogenous variables, all variables except for DIVORCES. All results remain unchanged and are available upon request. 
Conclusion
This paper explores the effect of Western TV consumption on fertility behavior in the former GDR. In the developed world, isolating the impact of watching TV on behavior is usually complicated due to the fact that a suitable control group hardly exists. However, we are able to identify a causal relationship between Western TV consumption and fertility by exploiting a natural experiment that took place within the separated Germany. Contrary to the values and family role models promoted by the communist regime established in the eastern part of Germany, Western TV portrayed lifestyles in which children played only a small part; female characters had much fewer children or no children at all. Due to geographical reasons we can identify regions of the GDR that could not receive Western TV programs aired from the Federal Republic of Germany. Therefore, a natural variation of West German television exposure occurred, which enables us to instrument the consumption of Western TV programs in our empirical analysis.
We find robust empirical evidence that consumption of Western TV programs, which promoted smaller families and more hedonic values, significantly lowered fertility. From a more general perspective, this evidence suggests that, in addition to economic determinants, fertility decisions might also be affected by role models or information about other ways of life promoted by the media, factors that are usually ignored in economics. Hence, the classical investment and opportunity cost framework, which is still dominant in the economic profession, might only partly represent how fertility decisions are made.
